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The management of patients with premature
rupture of membranes has changed markedly
in the past several years. The basis for this is a
combination of a better understanding of new-
born physiology, improved neonatal care,
refinements in antibiotic therapy, and the wide-
spread use of maternal and fetal monitoring.
The best outcome for both mother and infant
undoubtedly reflects data based on a combi-
nation of factors, among which are gestational
age survival, evidence of fetal distress, pres-
ence or absence of labor and sepsis, and of
course, the cervical condition as it is related to
labor-readiness.
An important recent advance is the recogni-

tion that an active observation management
program is associated with less morbidity and
mortality than the classic management course
of delivery within 12 hours of membrane rup-
ture.The fact that preterm premature rupture of
membranes tends to recur in subsequent preg-
nancies offers an opportunity for prevention.
Moreover, advances in perinatal and neonatal
care will continue to improve the outcomes of
these women and their children. (J Nat! Med
Assoc. 1996;88:27-32.)
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Premature rupture of the membranes occurs in
approximately 10% of deliveries, and results in the loss
of the natural protection of the fetus and intrauterine
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contents from bacterial invasion. Consequently, both
the mother and her fetus are at greater risks for infec-
tion.' The longer the time between membrane rupture
and delivery (defined as the latent period), the greater
the risk of infection, especially if vaginal examinations
are performed frequently.'

Premature rupture of membranes occurs more fre-
quently among poor or single women, women who
smoke, and teenagers.2 Such women are also at greater
risk for sexually transmitted diseases and a higher inci-
dence of colonization with group B streptococcus and
bacterial vaginosis.2 Unfortunately, the absence of these
risk factors does not protect a given patient from pre-
mature rupture of membranes, and the condition con-
tinues to affect women of all ages, races, and social
classes.

In the absence of advanced neonatal care (in devel-
oping countries and during earlier times in this coun-
try), the overriding concern was avoidance of maternal
sepsis, particularly if 12 hours had elapsed since rupture
of membranes with no sign of onset labor or progres-
sion of labor. Thus, many women with premature rup-
ture of membranes were induced or underwent cesare-
an sections if the latent period exceeded 12 hours,
regardless of the gestational age of the fetus. These
decisions often were made on the basis of departmental
protocols, anecdotal remembrances, and a lack of
objective data pertaining to the individual patient.
Premature rupture of membranes remains a contributing
factor to the high infant mortality rate (IMR) in the
United States and should not be minimized in any
scheme to protect women and their children.

While the overall IMR continues to decline (1990
rate of 9.2, a decrease of 6% from the 1989 rate of 9.8),3
it remains unacceptably high, and contributes greatly to
the US rank of 23rd in IMR among industrial nations.3
Whereas only approximately 7% of deliveries are pre-
mature, they make an inordinate contribution to infant
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mortality in this country, accounting for 61% of the
overall infant mortality rate.4 For example, death due to
disorders relating to short gestation and unspecified low
birthweight were the leading causes of death in 1990.
African-American women are more likely than white
women to have pregnancies of short gestational length
and to deliver infants of low birthweight.3 Among
African-American patients, premature rupture of mem-
branes accounts for 38% of premature deliveries.3 The
causes of this disparity are numerous and relate, among
other things, to access and quality of prenatal care. An
understanding of the factors that lead to premature rup-
ture of membranes, prevention of those factors identi-
fied as manageable, and continued improvements in
neonatal care will help decrease the IMR. This article
addresses the current management of premature rupture
of membranes.

ETIOLOGY
Premature rupture of membranes is associated with

several complications of pregnancy (ie, pregnancy-
induced hypertension), especially in conditions that
either increase uterine distention (ie, multiple fetuses,
and hydramnios) or pressure (ie, uterine blunt trauma,
and cocaine use-increased tone), or limit its expansion
(ie, uterine malformations). It is also associated with
incompetent cervix,' and amniocentesis or cordocente-
sis. Notwithstanding its association to these varied con-
ditions, its direct relationship to infection has been the
major concern and a focus of research in recent years.

Although several external factors are thought to
cause premature rupture of membranes (ie, drop in
barometric pressure, and sexual intercourse), infection
appears to be the only accepted consequence of prema-
ture rupture of membranes, although the exact nature of
this relationship remains unclear. Some researchers
suggest that the evidence of infection within 12 hours of
premature rupture of membranes indicates an
antecedent infection, whereas evidence of infection
after 72 hours indicates infection resulting from prema-
ture rupture of membranes.S Some authors emphasize
that intra-amniotic infection precedes premature rup-
ture of membranes.6-9 At the same time, however, it is
recognized that a local ascending infection may lead to
a weakening of the membrane and consequently, mem-
brane rupture. Current information about the initiation
of labor suggests that it precedes from a "cascade" of
different factors, the totality of which ultimately initi-
ates labor. Some initiating factors may be endogenous
and local in their effect (ie, on the chorion-decidual
interphase), whereas others may be exogenous (ie, bac-

terial products).'0-'2 In either event, when certain chem-
ical factors are released at any stage of gestation, the
cascade process starts and labor begins.

DIAGNOSIS
The presence of premature rupture of membranes is

determined by various methods that detect amniotic
fluid and its components. Often, premature rupture of
membranes is suspected either because of a sudden rush
of a slow, continuous leaking of fluid that does not look
or smell like urine. When the diagnosis of premature
rupture of membranes is not obvious, and it often is not,
pH determination with nitrazin paper or amniotic fluid
crystallization (ferning) helps establish the true nature
of affairs. Other techniques include staining for fetal
cells or the transabdominal injection of an indigo
carmine-stained solution. Unless delivery is planned
relatively soon, digital intracervical examination should
be avoided because it has been shown that a threefold
increase of positive amniotic cultures occurs in women
who had vaginal examinations compared with those
who did not (44% versus 16%).13 A sterile speculum
examination often confirms leakage of fluid, and even
fetal maturity, if vermix caseosa is observed. If and
when the diagnosis of premature rupture of membranes
remains in doubt, repeat testing should be done, includ-
ing ultrasound examinations to determine relative loss
of amniotic fluid.

PREMATURE RUPTURE OF
MEMBRANES ATTERM

Eighty percent of term pregnancies present in labor
on admission, and 95% of women experience sponta-
neous labor within 48 hours of premature rupture of
membranes.'4"5 However, after 24 hours of premature
rupture of membranes without delivery, there is an
increased risk of intrapartum fever, and after 72 hours,
there is an increased risk of perinatal mortality. At
admission, about 40% of women at term who are in
labor have positive bacterial cultures, and this percent-
age increases over time.'3 The diagnosis of chorioam-
nionitis (fever, uterine tenderness, foul vaginal dis-
charge, and leukocytosis) is made in approximately 5%
of women 24 hours after the first post-premature rupture
of membranes vaginal examination.'6 The rate of diag-
nosis of chorioamnionitis increases with increasing
latent periods. Consequently, delaying delivery at term
in the presence of premature rupture of membranes has
no benefit for the fetus even though there is an increased
incidence of cesarean delivery if premature rupture of
membranes occurs in women with an unripe cervix.

28 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 88, NO. 1



PREMATURE RUPTURE OF MEMBRANES

The ripeness of the cervix plays a significant role in
the management of women with premature rupture of
membranes at term. Most of these women are admitted
in labor or labor begins soon thereafter; less than 20% of
such patients will not be in labor.'7"18 If the patient has a
ripe cervix (cervix is 50% effaced, soft, dilated to 3 cm,
and vertex is at least -1),'9 oxytocin stimulation often is
successful, and a vaginal delivery can be expected.
However, if the cervix is not ripe (Bishop's score <9),19
the incidence of morbidity, as well as that of cesarean
delivery, increases. Among nulliparas with an unripe
cervix at admission, there is a sevenfold increase of
anomalies of fetal heart rate (FHR) baseline, a 14-fold
increase of decelerations (68.3%), and a sixfold increase
in severe late decelerations (33.3%) compared with an
unselected population of parturients (4.5%).20 In addi-
tion, there is a fivefold increase in caesarean deliveries
in nulliparas (19.4%) and an almost three-fold increase
in caesarean deliveries in multiparas (11.1 %), respec-
tively, compared to those of similar parity but with a ripe
cervix (3.9%). Dystocia (ie, failure to progress) is com-
monly noted as the reason for these cesarean.'7"18'20-22

The majority of women at term presenting with pre-
mature rupture of membranes will go into labor sponta-
neously by the second or third day. Therefore, patient
management using noninvasive evaluation methodolo-
gies for sepsis, fetal distress, and oligohydramnios may
be followed to a spontaneous vaginal delivery of such
women with an unripe cervix at term after a couple of
days. However, it is important to remember proper
patient management may include the use of antibiotics
before the results of positive cultures are obtained, as
infection often precedes symptoms by several
hours.'6'23-27 The patient should be hydrated as this
helps maintain adequate amniotic fluid volume.
Amnioinfusion should be used if cord problems, abnor-
mal FHR tracings, or septic complications are present
or suspected.2830

In the absence of oligohydramnios, fetal distress, or
sepsis, induction should be started if labor has not
begun 48 to 72 hours after admission. Under normal
conditions, the physiological process of cervical ripen-
ing takes approximately 3 weeks.3' An unripe cervix
requires an average 10,000 mm Hg of uterine work to
reach readiness for labor compared with only 1600 mm
Hg for a ripe cervix.3' Women who have an unripe
cervix usually require long hours of oxytocin stimula-
tion to attain cervical ripeness. Meanwhile, anxiety
tends to build for the impending delivery, and this leads
to an increased tendency to use vaginal examinations to
determine the cervical state. Without question, such

examinations and other invasive procedures should be
kept to a minimum, as they often traumatize the cervix
and introduce infection under the best of circumstances.
The patient should be hydrated and treated with antibi-
otics, while the fetus is monitored continuously. Septic
complications occur four times more often (12% versus
3%) after routine induction than after spontaneous
labor,22 although in every study that examined this
question, similar proportions have not been found.32-35

PRETERM PREMATURE RUPTURE
OF MEMBRANES

Several factors must be taken into account when the
preterm patient presents with premature rupture of
membranes. Among them are fetal pulmonary maturity,
latency period, and anticipated mode of delivery. The
presence of pulmonary maturity is a reasonable
assumption in pregnancies of :37 weeks gestational
age. Amniocentesis or vaginal collection of amniotic
fluid permits the determination of pulmonary maturity
in pregnancies of :32 weeks gestational age; howev-
er, accuracy of these examinations prior to this age is
diminished. If pulmonary maturity can be documented,
then management of the preterm should be the same as
the term pregnancy.

With younger pregnancies (<37 weeks), the length
of the latent period is not directly associated with
maternal and fetal morbidity or mortality.'8'36'37 Women
who deliver the youngest gestational age have the high-
est proportion of microorganisms and histological evi-
dence of chorioamnionitis (at 26 weeks, 100%; at 30
weeks, 70%; and at 32 weeks, 60%).38 Given these
facts, antibiotic therapy should be administered early
on. It takes approximately 1 hour for intravenous antibi-
otics to reach the fetal compartment.39'40 Preterm deliv-
ery is associated with an increased risk of respiratory
complications, patent ductus arteriosus, intraventricular
hemorrhage, necrotizing enterocolitis, and later, devel-
opmental problems.36'37 Interestingly, an increased
latent period decreases both the incidence and the
severity of respiratory distress syndrome.36'37
On the other hand, oligohydramnios (defined as

amniotic fluid index [AFI] of 5-8; severe oligohydram-
nios is defined as AFI <5) is associated with a poor
prognosis,35 an increased incidence of chorioamnioni-
tis, cord problems (compression, prolapse, and entan-
glement),28'35'36'38 and abruption.40'41 All of these situa-
tions are associated with the diagnosis of fetal distress.
An adequate amniotic fluid volume is associated with a
reduced incidence of anomalies of FHR and decelera-
tions and with better prognosis, especially when associ-

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 88, NO. 1 29



PREMATURE RUPTURE OF MEMBRANES

ated with the presence of fetal breathing movements.42
Along with awareness about fetal risks, the benefits of
prolonging the pregnancy and avoiding early delivery
become more acceptable to the clinician. In general, the
younger the gestational age of the pregnancy, the longer
the latent period (eg, 85% of such patients with gesta-
tional age <37 weeks will be in labor 7 days after the
onset of premature rupture of membranes).'4'15

PREVIABLE PREMATURE RUPTURE
OF MEMBRANES

Fetal survival decreases markedly when premature
rupture of membranes occurs before 24 weeks gesta-
tional age,43 although it must be recognized that a high-
er incidence of certain malformations, such as pul-
monary hypoplasia (PH), also are associated with oligo-
hydramnios. Pulmonary hypoplasia occurs in 5% of
fetuses younger than 24 weeks.4 In contrast, fetuses
with normal ultrasound-determined thoracic/abdominal
(T/A) ratios show normal survival rates.43'" Morales
and Talley45 recently reported a 40% survival rate in 94
newborns with premature rupture of membranes before
25 weeks of gestation (59% of those >500 g survived),
63% of whom had normal mental and psychomotor
development at 1 year of age. Current advances in
neonatology (monitoring, better understanding of the
newborn physiology, cortoids, and surfactant use45)
have not only moved the average gestational age of sur-
vival to younger and smaller fetuses, but have deter-
mined the survival of a greater proportion of them with-
out sequelae.4346

EXPECTANT MANAGEMENT
After confirming premature rupture of membranes,

gestational age must be established or confirmed by the
most accurate means possible. The presence or absence
of labor and sepsis or fetal distress should also be deter-
mined and treated appropriately for the gestational age.
Patients should be hydrated and given antibiotics; fetal
monitoring should be used. Approximately 96.5% of
fetuses 32 weeks of gestation and older demonstrate
lung maturity and viability and survive.46 Although
avoidance of delivery assures a better prognosis (espe-
cially in younger pregnancies and when the cervix is
not favorable for vaginal delivery), if 72 hours has
elapsed without signs of labor progression, at term,
induction of labor should be initiated. Remember that
the unripe cervix requires longer induction. The possi-
bility of good fetal outcome decreases <30 weeks of
gestation and only 90.6% survive.46 Hence, there is
much benefit from longer intrauterine life.

Although a few preterm premature rupture of mem-
branes pregnancies reach maturity, only 25% remained
undelivered after 2 weeks.43 The uterus is still the best
incubator; through careful monitoring for complications
related to sepsis, decreased amniotic fluid volume, and
fetal distress, delivery may be postponed long enough to
enhance fetal lung development and viability.

The stabilized, undelivered patient will require not
only pelvic rest (no vaginal examinations, no inter-
course, and no douches), but also oral temperature and
pulse determinations four times a day; fetal movement
counts daily; and white blood cell counts and nonstress
tests twice weekly as well as weekly ultrasound (to
determine fetal growth, AFI, and fetal breathing move-
ments) and sterile speculum examinations. Whether the
patient requires inhospital care or should be managed at
home must be based on individual assessment.43'"
Patients considered capable of in-home care should be
well informed of the risks and prognosis associated
with their condition; their prognosis is directly related
to their ability to cooperate and comply with medical
recommendations. The medical care team should be
aware of the support services and resources available to
them at home and the patients, likewise, should be
informed of the facilities available through the hospital.

Early antibiotic use prolongs pregnancies and
improves results for both mother and newborns. The
benefits of tocolytics (as well as phenobarbital and vit-
amin K)56 are not yet as clear. Some reports show ben-
efits4447; others do not. Recently, however, the use of
corticoids have been accepted as beneficial. Surfactant
prophylaxis or therapy improves the outcome of prema-
ture infants.45'47

PREVENTION
Because premature rupture of membranes tends to

recur in subsequent pregnancies,48'49 correctable factors
associated with premature rupture of membranes should
be modified before patients attempt another pregnancy.48
Women who have experienced a pregnancy that includes
premature rupture of membranes should be identified
and closely monitored. Antibiotic therapy should be
used prior to pregnancy in these women, and even
administered to their sex partners, in an attempt to avoid
infection during pregnancy. Several studies show longer
pregnancies, larger fetuses, and decreased morbidity fol-
lowing the use of adequate antibiotics (compared with
the index pregnancies).48'5054 Socioeconomic factors,
namely poverty, associated poor nutrition, poor school-
ing, poor housing, hopelessness, inadequate access to
medical care, disregard for positive lifestyles, and even
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fatalism also significantly influence IMR. Premature
deliveries or small-for-date newborns represent the most
significant factor associated with mortality. Solutions
that address the societal factors that lead to increased
risk of premature rupture of membranes must be adopt-
ed if adequate medical measures are to have a positive
impact on reducing the IMR.

SUMMARY
Expectant management with adequate therapy pro-

longs early pregnancies. Better results with less inci-
dence of maternal and fetal morbidity and a decreased
caesarean rate are reported. Even at term, the possibili-
ty of oligohydramnios, sepsis, and fetal distress should
be promptly treated; the influence of an unripe cervix is
significant. Management should be tailored to the indi-
vidual patient.
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